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[§¥AHfM 1. fi^Aj- SA||AH(£S)_1S 
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^aH1<H1 cq*V o^;*}^ a1^e^o :> ^S^i^] ^71 ^SLS. 

#71 ^S^^l ^.^^ ^§^11- ol-g-^H a o V 7] ^ a o V 7 ] 
S^l^l i^li ^5]^ <^5.7>^1- 7>^>£^- ^^-7}-^ 7>^7lSf, #7l 

^# 7]-^*>£^- ^£]^r <45Ml7^ 7\^7]$\, ^7} °l5L7}^ . #7] >L>^-^7>>1 ^ 
£ 1 

^S^^l, ^i, 7>^7l, -g-sm, 7>^^V ] ^sj. 
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<?t^-#*] a^^KFUEL CELL SYSTEM} 

5-1-8: H>^tb ^^^1^1 ^tb £.§L*l*l Aj^sflo. 7M^ S il^^r ^ 

£2^ £1^ <a^^^l Al^Eflo^ <£^7}^ 7>^7l^ vfl^-^s. J±a^fe iE^o) 

4. 

^ ^^.7>^S1- ^sMl'V^l f-f}-^ ol-g-^o^ <^^.^^1 iS«o S 

^ ^S7>^2|- A>^-^7>i* 7>^ ^ $1^ <3^€*1 ^l^N ^tb 
<5> (Proton Exchange Membrane Fuel Cell, PEMFC)^ <£S(^4i)^ 

sHH1M*1» #7Hm*lS »[^l7l^ ^^lol4. 
<6> ^SL^^lfe *j*(]7} o>\d i^l #*fl^ (membrane, 5E 
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<7> °<f ^ anode) ^ ^(cathode)^l wti*l£H, ^i^^^ 

^ -5-^-8: 5Lf-*r^ ^^1-^* MEA (Membrane and Electrode Assembly)^ tr^K 
<8> -H£*}*lsfl^ ^ 2]-f^£7} 100°C ^oM, ^^olu}- ^^>-g- 

<9> JL^>^sfl^^ ^^HHtt, <£-^( anode, "^^L^-"ol ^SLS. ^s\5L 

*}±(^7})^ ^(cathode, "^7l ^"ol e^jis. t)A3. ^-g-^Cr. 
<io> <£^-o.3. #n)]o)] ^^ol-g-( H +)i!]- ^(electron, e-)S -g-sfl£]i, 

°) ^ ^4^1 ^f^O.^. o]^-JI7^-nV( mem5rane ) o. Jg-jT).^ -g-^-o.^ ^S^, -g-AH 

<n> ^^-^ -^01^.34 ;£*Hr ^fif *>^H ^*Hir 

<14> [oJ^-oflA^ a>o.] 

<15> 2H 2 ^4H + + 4e" 

<16> r^oflAio] 

<17> 0 2 + 4H+ + 4e~ -> 2H 2 0 

<18> [#31 *]-§-] 
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<19> 2H 2 + 0 2 — 2H 2 0 + ^7l<Hm^] + <g°HM*l 

5.0] ol^jn^-^ofl ^^o}^-^ ol-g-o]] ^«-*V ^-g-o] ^sjolo> ^-t}. 

<2i> ol^jn^-nvoil ^^-i- K>a]o S 7>^7l (humidifier)^ 4°^ 

<22> ol^JH^-nVd] 7 >^ol o] -Lo^l*] ^ ^- , ^5]^ ^^^ojl ^^><^ o] ^ JH 

<23> Bl-Tg, 7V^7loflA^ ^IM-^Tll #o] - ^ o. <3S*i*l7> Jl#^O.S 

^ ^-i-oj #0 ] ^igoi jif^tr 7>^o] sHgs»H ^Cf. oj^ 

JH^-nl-ofl ^1 u^] 7|1 ^^o] ^^-5)^ ^-fofl^, -^0^4 aV-g-SMl *Rr 

#cfl7> ^ofl S]*fl #S^>o]7ll sit}. tiV-g-ofl 3gjl^ 7 ]^ 7 > ^nfljg. ^ e*Rr *M 

<g^L^i^2l #^7^fr>7> iMj^-. 
<24> Of^A-i, JL^}^^ ^S^^l7> 2)2} <>] ^^0. S ^§>7l ^fl^, ^^^1 oj- 

<25> Jl^^tfl^^ o^jjL^ofl Aj-g-S^ ^eflo] nV7>^7l^, <g 

5L#*1 ^ oj-g-^^ ^JliiL £-^<L£. ^3^7 
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<26> o]«4 ^ <^]i§ n|7>^ 7 l§ A>-g-^-_0 , ^5L^^ A] Sj JjL^-g. ^i=. OlO 

<27> ufo> 7 >, ^efl^ ^-7^711- Aj-g-^ JL^-^Sfl^^ «S5.#*H*1 *r, *HJ= Mtf^H 

^°l^^(De Ionized Water, "DI water"£)-:n. HOS.^ °l-f-<H*lfe <35.*i*l ^ ^ 

^S-f El <g^-4 7>^ofl ^^.*V ^^-y>o>o>n> £>JEL5L, «J ^ o] <SJ ^oflA^ ZL ^ 

i^As^el *M ^r4i^ *M *h&.*H ^-R-€ ^-i- °l-g-*H i^^- 

<29> Aj-71 S-^-g- ^^71 ifl^r £ ^Al^ofl ^iL^A] Al^^^ r> 

<30> <£^*I*1 ^ ; 

<31> Aj-7] «S5.7>>1* ^#*Rr ^S7fi ^g-^; 

<32> Aj.7] <££.a}a] i^O.S ^^7}^ *#*rfe *Y$tX\}7}^ ^-^-B-^ J 

<33> ^ZHll- £-&A^ ^7] ^S-^^l i^-i- ^A]^ ^ O^S. ^ £] <£sL$_X) ^^Hr 
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3fe ^5L7V^» 7j-#S>5L^- ^S)fe ^S.7>i 7>#7l; 
<35> AV 7l o^^*] 0,^u. E ^ AV^-^]7>^fif ^"71 ^^.^^1 

^^Sr ^S}-^7>il- 7>^*>5L^ *>5Ml7>i 7>^7l; ^ 

<36> ^-7] o^S7}i ^-R-y , ^-7] #3^7}^ , ^ #7l ^^^^ *)-§• 

<37> #7] ^jg^ 7>^7l^, 

7) °lfi7}i ^-H-^O-S-^Ei ^-71 +&>£LS. ^S)±z <SJL7}i7} jL^JE-iL w. 

3#<q afl^s]^ 71-^bv* i^-ej-sl , 

<40> AV 7l ^ ^ A>ol-^- ^Z^jo} <g3f A o V 7 ) ^-cx| <£jL7>^ c£o] 

JL*I*1 ^^-2.5- ^£7}i^ ^3^, 

<41> Aj- 7l ^ <g^ 7 >^oH ^-o.^ ^a-o] ^>7l 71-^SVo. ^ ^. 7l o^^j AgjO^ ^.g. 

<42> ^- 7 ] A>3^1 7 ^ 7>^7l^, 
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<44> ^ <^ofl # 7 ] 0_^«-Ei Hfl#5l^ #0} #5^1 7>^7> JL^JI ZL E^efl 

A oM #3^1 7>i ^-fr^S^-Ei #7l <g=L*I*l ^"g-S]^ ^5}-^7>^7> 

^"71 ^-^^ ^ofl ufl^S)^ 7>^-g- £^1-5), 

<45> #71 *V ^ Jls^ ^Z^l^l 14 #71 #<*| #^*\}7}^°\ <£o) # 7 ] 

<3£-3l*l ^5)^ i^^l]7}iS ^3^, 



<46> # 7 1 #0} #3^17^1 ^r£-°l ^-71 7}^^$r l§-n #71 ^S^^l Oj 



<47> #71 <3JS.*I*1 ^-fr^^r, 

<48> a o V 7 ] ^4*1 ^ZM17> f-^^ <!-§- ^1^-S. ^Al7l£^- ^3^r ^ 

°flolE-l; 

<49> ^^7} #71 ^4 #71 e^cloflolE^l- ^<5>5!^- #7l ^JL^l ^4 # 

71 ^cHIoIe^I- o^Rr ^*H1 £^~f-5.; ^ 
<50> #71 ^z]-^l ^^oll ^SH, #71 el-cloflolE-lollAl ^J\7} #7l ^S.^1 



^ElJI #71 <£S.#X] ^Efl O.S^Ei ^^-^7} #71 eJ-cl^olEi 

^-£l£^ ^4^11- ^SRr ^Z^l ^Jol HV^^cf. 

<51> #71 <£iL*l*l ^Zl-B-^^r, 

<52> #71 <&g.#x) ^-g; -f 3*Kr ^^l -fsl*^.^, 
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<53> a o v 7 ] o.^j^ofl -^s^, ^ZMIS oJ:a]-*Rr ^Ei# i^>fe ^o] 

<54> ^-71 MJZHI^ ^"S^ 3M H>^*>cf. 

<55> ^ cf^ a>^^ ^*HH o]^ <£g_#x) Aj. 7 ] aJW-f^ofl ^ 

yiS^Ej ^"71 -^^-5]^ ^S7}i4 ^"71 ^5}-^7>i ^-fr^ Jl^Ei 

A o v 7l ^5.^^) ^sMM^* Z|Zf 7}&*}$r 7>^^1# i^*Vcf. 

<56> Aj- 7 1 ^ 7].^^^ 

<57> 4I-7I ^S7}i 7>^7]# -g-2l-*V cg^7>i^ ^Sj-^7^ 7>^7)« -f-^tV 

<58> s$ 7 ] <£^7}^9}- ^7} *V3t-2\]7}±i<>\ -§-^^ ofl ^ ^^Hf °1 

<59> A o V 7l 7-1 #^ ^-71 <£lL7}i ^-g-fi-bJ °-3.^I=1 ^7) 

3- ^S7}ii &*}^T= ^11^7]; £ 

<60> AV 7l ^-T^j-f^] 1-i #7) ^5Ml7V^ ^ <$S*i*l i@! 

<61> A o V 7 ] ^ 7}^^, ^7} f^^^l 7-1 SU^r #3. <S^- ^*Rr #7)SlEi 
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<62> J$ 7 \ ^71*1^^, 9\7] >£^€ ^HiLtf ^ 3* ^^>£S. 

<63> a o V 7 ] ^1^-A>7l^ ^V7) ^2^-A]-7l^ ^ o] af^-^^Cf. 

<64> A }l*A\7]Q\- %7) ^]2^-A>7l^ -5s«| ^£ ^^££ 

<65> A o V 7] ^ «fl#7>i -g-^-fi-^*., 

<66> AV 7 ] <gJL7>^ 7V^7l# -§-3J]-^ #0} ^^7}>:t -§-^A] 7} afll-g-^71 ; 

<67> # 7 | A>^^ 7 ^ 7>^7l# -f-3f*V *M ^V5l-^7|-i# -§-^A] 7j 7]}2^7) ', 

<68> # 7 j >fli^7l^ ^l2-g-^7ll- f-^*! ^^11- ^zM7m Ej-cW o) ; 

<69> ^Z^} *Ul-§-^7l, #7] ^2^71, *2 #7l ^ ofl o] « ^ <&5.^ ^ V 

<70> a o V 7] ^z^j ^^ £ o)l ^71 H^-tqoflolEil- ^^7> #7] ^fll-§-^7l 

Q ^71 ^12-8-^71 S. ^S\JL #7] ^1^71^ #7] *fl2-§-^7l» ^Zj-aflfe #7l E^ 

<7i> el*}, ^ Hj-^tb -g*H» $-¥-3 £^^r t2S ^^^Vcf. 

^(fuel cell stack, 13), ^S7^ ^-B-^Cfuel gas supply unit, 15), ^-Sj-^7}-^ ^-g-fi- 
^(oxidizing gas supply unit, 17), <35.*I*1 ^^-B-^(fuel cell cooling unit, 19), <£M-7} 

7>^7](fuel gas humidifier, 21), ^sM]?}^ (oxidizing gas humidifier, 23), ^ 

*lH-fr^ (control unit, 25)-§- i^tVcf. 
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<73> <£^*I*1 i^(13)£- 4^ -iCfuel cell)-§- , -g- *a*HH 

<74> <£_g.*}^ ^(13)^ ^S7}i<2f ^V2}-^]7>^i A}o]°\ ^715}-^-^ aV-g-^- -f-*H 

(hydrogen, °1*HH ^S7fi"t "^^"S. *g-^f>}7]g. &)e]JL ^sJ-^7>^^ ^^(oxygen, 

^■711- ^H^*] ^(13)°-S. f^f^^ a^s. o^^xl ^^(13)0.5. ^--g-*}- ^ oicf. 
<76> <3S7fi ^^(15)^- ^5-7]-^ ^^-e><y(27)# -^H <3£.#*1 (13)^.5. 

# ^-^fJl, ^isMM^ -^^(17)^ ^sMM^ ^e^-o] (29)* -g-^H ^^-^^1 ^ 

(13)ilsL *h&:# ^*Vcf. 
<77> <glL7l-i ^-B-^ (15)£r ^# *i^l"cr (hydrogen tank)S ^ ^ $Ua, 

sMl7r^ ^4r^(17)^ ^(iLtJ- <*^1 3E^Rr ^7l)# <3^.*i*l ^ 

(13)A^ ^ flfe °fl<H #S.^(air blower) 5. ^ ^ 

<78> ^s^^l i^( 13)^5. ^-g-^ *hh^- ^7l5h«)-«V-§.^- §1-711 n ^ ^71 

<79> <gj§L*ixl ^1»( 13)^-5. ^^"^ ^i2f ^ ^ ^7151-^tiV-g-^l ^SL£]^ # 

^>7fl £M , oie^v ^ <a^7>i «U#5]-°1(31)4 #-fr <J-sMl7>^ 

yfl^er^KSS)^- ^§-*lH <£iL*l*l >iEH(13)^^^-Ei ^ wfl#€i=r. 
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<80> ^^-B-^(19)^r ^^-^^1 i3}(13HH iM^Kr <£.Sr 2)*-^ « 0 V#f-O.S.^, 

<8i> <?!£L^1 ^zJ-frVi(19)£: ^^1 0 1^(35, radiator)* 5L^tr^. ^tHM^ (35) 

<82> ^z^] ^^-o](37)-gr -S-^M, ^oflo]Ei(35)^ #^ <£j!L*±*) ^^(13)^ <y^ofl 

<SJL3l*l i^(13)^ #^ e}-cl ofl ojEK 35)^1 ^^^cf. 
<83> *V^, ^9^1 ^W^(37)^l^ ^(39, coolant pumpHl *&*\&t±. 

<84> v^z^l ^K( 39 )^ v^^l ^«-^ol(37) ^z^Kcoolant)-!- (pumping) «-o.S 

< 85 > ^, ^z|^l ^s( 39 )^ 5^^0^(35)1- -f-^tr ^z|^)7> ^^.^1 i!»(13)-2-3. o]^ 

aI^Ijl, ?JS*I*1 ^«Kl3)* -^-4tr e^H^ICSS)^ 
<86> . ^(13) oj-^ ZL vfl^» #^1-^ ^^1^) ^4^1 

°11 1^- el-tHHEi (35HH , <35.*i*l ^(13)^ ^£ 7 > ^14^1 

<87> $ ^a^H] o]^ <3JL#*1 — ( 1 1 ) °1] ^"1 ^^Ml^fr ^^(anti 

freeze solution) 1 ?! 5J°1 aH^^r^r. 
<88> ^. Hj-^o} ti>^-3l*V ^AHH <£ S #*1 ^1^^(11)^:, ^^f^ll- ol-g-^cx^ o^^*] 

^^(13)^.5. ^sq^ ^^Sr 7>^^}^ ?H oj-qe)-, <£^L^1 i«Ki3)°.3.Jf 3 ufl 

#5]^ ^ ^-frs} ^«-8- ol-g-^o^ <g^.^^] ^H](13) O.^ ^^-5]^ ^ 
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^g\. ^-711- 7}^5}£S, ^^^1^ #(De- Ionized Water, ^ "DI water")* 

<89> ^z^TflS. , M^o] o] ^S^^l A}^ (11 )o} 

^, °\)^ #s]#(ethylene glycol)^ -f-^ , ofl^^i 50 %<4 

^r*r # 50%^ £^"§-)* *1~§-^: ^ ^cf. 

zv^l ^e^UlHl^r ^*\) €^(43, coolant filter)7> ^^mcf. 
<92> ^z^j # <^(<i«- io%)^ ^(43) » ^-2f*>£^- tAS^l , ^Zf^ofl 

<93> ^^11" ^*>^ ofl^ ^Z|^7> ^1 .-ofl o]*V 

* *r 9X^. ^BK43)# ^>-g-*>^ oleltr ^#H* ^^£.3.^ , 

^!»(13)°1 iLcf oj-^^ ^ oicf. 

<94> <£&7}^ 7^71(21)^- *Y5lz\}7}+ 7 >^7l(23)^ <£M.£x] ^«Kl3)°.5L ^± 

<95> £1 ^ i2 ofl U>Sf ^-ol ( c^^.7>^ ^^-e}o](27)# -f-^fl^i <£JL^1 ^(13)-° 
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^r±, ^ <3^L3l*l ^^(13)^.^.^-Ei wH#£l^ ^z^l^r ^^.7>i 7>#7l(21)# -f--4tt 

< 96 > ^S7}i 7>#7l(21)^, of^*>7l) afl^S)^ t!: #3 ^^^(45, 47; separating 

plate)^- 7>^^-(49, 51; humidifying membrane)-!- ^Ltrtr^. 

<97> -§-£^(45, 47)-& JL^rT.} S\-^S- ^ ^ , <^]# 7KM°lH 

(polycarbonate)M- o>aL€(acryl )-£ H^tr ^E^o] e ( graphite ) ^^-S. lr ^ $14. 

<98> 7>^^-(49, 51 ol^rja^r^S., ^£-£- ^-fr ^ ^^^1 7>^tt °d ^ *K^, 

<99> £ Al^ ti}<4 ^-ol, 7>^<3V(49, 51)£- £-5^(45, 47)^ 9\^o\) ^ tifl^Slxr $ 

<ioo> ^S.7>>i 7}^7l(21)*r, *>^rir £&1^(45, 47) <?l^L3l*l ^^(13)^.5. 

■¥-3 afl#^ ^z|^7> Ihh, 7}#^-(49, 51)^ <g^H|fe- <2JL*1*1 ^(13)°.^^ afl#^ 
^tff Ti^^} Jisji E^oflfe <£^.*i*l (13)^.5. ^r^7\ Jl^JE-^- ^^cf . 



<ioi> ^z^fe -&SW45, 47) a]- oil- Jl§.o.s.^, ^^Hl^ iL#-°r ^^(13)^5.^- 

^ «fl#S]^ ^±9) ^4 o^JL^l ^(13)O.S. ^g-s^ ^^^4. 

<102> 7>^^-(49, 51)2] °<HH •g^*} >iEM(13) iL^^-Ei «H#£]^ Ji^jq- 

^(13)^.51 ^S\$r ZLW°} o^^l 13)^.5. ^-Ei ^ 

i°H 7}^sv ( 49, 51)-g- ^-*IM <£jL*l*] ^(13).° 5L ^-g-S]^ ^iS 
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<ios> a}*^, <#JL*I*] ^^(13)AS.-^-Ei afl#€ #-?r ^rfcofl <as#*l 

<104> ^^j-i 7>^7l(21)^ 7>^^S] ^ ^ Jif ^f^T* S^fCt) cg^X] ^(13) 

<105> <£^.7>>1 7>^7l(21)^ ^S^^l ^(13)°.3. ^^7^*1 ^"Cfl^^7> 75A0 

%RH ^SLS. 7>#a1 f}^ ^o) uj-eJ-^t}-. 
<106> £ 3 ofl ti)-S>]- ^oj, AVsj.^j'l.^ 7}^7l(23)^r ^S-7>^ 7>^7l(21)^ 

<107> ^ ( A>g).^ 7 ^ 7 ].^ 7 1 ( 23)^ A^j- n>^*>^ *V ^ ^#(53, 55)^ ZL ^l^oH tffl*] 

7}^(57, 59)* i^-t>cf. 

<108> Al;2)-^7f^ 7}^7l(23)^, QsL^X) +^(13) SLsL^-E] & ^o) 

(53, 55) Aj-o)^- 1 = 2, 7^5|(57, 59)^ ^^H^r <SS#*1 (13)^-5. ^-B^ Hfl#sl^ # 
^- t>i7f Jis.^ ZL EHMl^ ^S^^l ^ (13)^-5. ^^-5]^ ^±.7} 
<109> -g-&m(53, 55)3}- 7>^s[(57, 59)£r <^S.7>^ 7>^7l^ £-£^(45, 47) ^ 7>^(49, 

51)2]- 7fl^S ^ 91^-. 

<110> OfHf^, ^EM( 13 )^ S tL E ^ Hfl ^ A^ofl ^€ 7^^(57, 59)* * 

*H ^(13)^5. ^^-£l^=r ^Mi^. ^i^^-o^^l , ^^.^^) ^i»(13)-°S. 

^(13) ^S]^ ^iiS ^^^nf. 
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<112> ^^.7>>i 7>^7l(21)i4 *}&7}X)3-, 7>^7l (23)^1 ^-iM#*r 7>^<£) 

2^*H ^^-^1 ^(13)0.3. ^SItt <3JL7>>i7l- 3^*1 7V^E)£S ^ ^ olcf 

<113> 7 |.^ 7 ] (21)^ <£sL#x) 13)^-5- ^^17>^^ ^-c^^£7> 35 ± 

10 %RH ^5.3, 7>^A]7l^ ti>^-^s]-Cf. 

<iw> ^ ^*)^}°\) <$£-$.x\ ^i^(ll)£-, <a^*l ^^j(13)^-S^-El # 

s = 7 ]]A]-g.^7l 3\3± <£jL7}^ 7fl«-g- ^1(61)» IfsW. 

<iis> <£^L7}^ *fl#-g- ^1(61, fuel gas recirculator)^, <$£-7\^ «fl#e^<y (31)4 <£g.7\ 

^ ^-^-5]-ol(27)# ^^Hr ^^-71-^ 7fl%-g- 5}-<y(63H ^l^tf. 
<116> ^£7}i 7fl#-g- ^1(61)^ <^5L7>i tifl#^o](31)^- ^e^. o^a. # 

7>i ^5+°J(27)ilS ol^-Al^l tifl#S)^ <?!^.7>^ ^ ^^-7]- 7«-§-^g ^ *V 

4. 

<ii7> ofl^. s-o^ <£sL7}+ 7.fl%-§- ^1(61)^, ^if ^ $1^ ^^efl^ 

(compressor) 5. tJ- Si^f. 
<ii8> ^-jg, cf^- ttV^tr -^aI^chi o}^- <gs^^l Al^E^di)^-, <£iL*i*l i6« 

(13)^-3. ^5]^ 7>^^>7l ^tr 112:71-^*1(65)!- t\ SL^tf. 

<ii9> J±2:7 r ^#*l(65, auxiliary humidifier)^, <3^-7 r ^ 7>^7l(27)4 ^sMl7 r ^ 7 r ^7] 

(29)1- **rtr ^4 ^ A> is a. El 2x>a] ^sfjl, 

°l-§-*H ^^-^^1 ^^(13)^.5. ^-g-si^ ^^9± 7>#*l-4. 
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<120> ^71-^^-^(65)^ <$_TL7\^ 7>^7l(21)» #ff- ^±2)- &Q*\}7}£l 7>^7l(23) 

* ^33^ ^r±Q ^ ^°fl f-B-€ -§-^33^7 «fl#7>i 

-§-^^(67)* m^. 

<121> yfl#7>^ -0^0-^( 6 7)£r ^^7>^ 7>^7] (21)» ^if -g-^A]^^ *fl 1-g- 

^3(69)3- ^Vs\-^\7}^ 7>^7l(23)# -g-4*V ^ o.^ A ]7l^ ^l2-g-^7l(71)» 

<122> »n 0.^71(69)^ ^ 2 -§-^7l(71)^ ^3*ll =£-&Bl-<y(73Hl ^o\]o]B\ (75H1 ^ 

€3-. 

<123> g:$ f v^^l ^^-5|o](73)^^ 4) zNI ^H(77)7> ^l^M, ^z]-^ ^^(77)^ ^3*fl 

7> ^3*fl ^3^(73)* 43- ^l-°r^7l(69) J ^l2-§-^7)(71) ^ 33°fl°13(75)l- ^*K5L 
^ ^3« ^tb3. 

<i24> 33<HH3(75)oii 3*11 ^3^ ^3*fl7j- *)li-§-^7l(69)3- *H2-§-^7i(7i)-l- *33-7fl 3 

^1*^3(69)3 ^12^-^71(71)^ #ff- ^3 Aj-^ofl ^-o.^ ^« o. o.^Al 71 711 € 

<125> ojafl, Hfl#7>>i -§-^-fr^(67)# ^3^« ^-S-^^ 3^3 _EE-1(89)3 S-3 z\] 

3 *^(motor control unit, MCU; 91)* ^3^" *r &3. 

<126> ^^^^(eg)^ ^2^71 (71H 21*1] ^€ #^8r #3 3-fW (79H1 T^^Cf. 

<i27> ti 2:7^^-^(65)^, <SlL7}i ^3°i (27)* ^^<4 ^-sj-^l-^ ^g-e}- 

°J(29)-i: AV^(^-7i )s 34^ # a eM-§: 4 s 91^, <£sL7}+ -^3^(27)3 

*Vn*\}7}^ ^-^-3^1(29)oll z|z| ^^s]^ ^Ul-^Af7l(81)3- 2fl21-^>7l(83)» i^-fJ-3. 
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<128> l^A}7] (81)2\- ^12#^-A>7l(83)^ 2: -§-4 ^HI^a} £#(ultrasonic microspray 

nozzle)^ § ^ 5^4. ^4 n]^l«-A> ^^-4* °l-§-*H H7l3. £a> 

«■ *r 5U^r #*HtK *H)^-A> #*}*r ^^HlTfl 7}^}°. 

3., °H tfltb ^ A <Hltb -flSfSMS. ^cf. 



<129> *q ll-£A}7l (81)31- ^]21-^-A>7l(83)^ #*RM^(79Hl *1 



^ ^^-7]-^ ^eJ-<>](27) 31 *ts\-z\}7}^ ^^(29)^ ifl-SjLs. ^A>tV4. 

<iso> ^11-^171(81)^ *1l2#-g-A} 71(83)^1 *IH^(25)S1 aflo^^l ^flolsl^ 

<131> ^1 1#^-A>7l (81)31- ;<fl2-§-g-A}7l (83)^7, <3£-#*l ^1^(11)^ A] 

#<H, 103:)-^^ ^*>S^- ^H£l^ %o] U^^cf. 
<132> ^.2:71-^^1(65)1- ^l^rRr ol-iHr, <3 5-31*1 Al^efl (11) ol ^ 3L7H ^ <£JL*I*1 

^(13) A^L afl#sl^ ^ 7>^ofl^ -«oi iLf-sl^ oi^l o>q§v°S. °1» <>]-§- *M 

<2^L*1*1 il« (13)^.3. ^51^ <3£.7>>i<4 <4-S]-^7>^l- 7>^sf7l ^^-5}7l nfl^-o]cf. 
<133> 2:7}^^-^ (65)1- Ol-g-^o^ ^S^^l Al^^dDol ^ ^ofli o]-^ ^ O.^. <£^.7> 

<134> o]^ > tJ>Sl- ^ol, o^y}^^)^ ^-C^i7}- 75A0 %RH ^£7} Tfl ^} Jl , 

2}-^l7>>i(^7l)^ ^^.£71- 35di0 %RH ^£7V 5l£^- 7>^SRr % °) 
<135> JZSlJL, #7-1^^(79)^: «f 102: ^ <g _g_ 7^ AVg}.^] ^- 7 ] #tfl<£;£5. 7 }£- 

^ ^JES] #-g- ^ ol^ H711- 7}7]b ^Jol 
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<136> M. u>^^l^- ^A^H o^v Aliefl(n)o) ^2:7^^-^(65)^ -§-*i#-f}- 

^(79)ofl ^Slxr §1e^(85)# 3 S^-*Vcf. 
<13?> ^) E ^( 85 )^ s>)jf s-o], afle]el).0 3LJfEi ^«lo> « 0 v#s>^ <ys] 

<138> ^0^-0^(25)^: ^1(85)5. ^7]l| ^S^S. ig- Oj= *] , ^(85)51 

<i39> #^^^(79)<H1 #°1 *k^Q ^1B^(85)» ^taj^ ^ 

<140> $\ 7 ] ^£7]- ^(ofl^. t 4° C ) t^tf ^-0.^0., *]H-fi-^(25)£r *}B\(85)7} 

(19)51- wfl 71 -§-^^(67)-2.S ^-^-51^ ^^17> *i#£)^r ^zHl ^^^(87)* 

<142> O^MM, £ «V^*1 ^^Sl-S^-M-, ^ ^"71 ^AHH) *V^Sl 

Jl^I-] 

Me} <3iL*I*l «H#£l^ *M *M ^ofl $-8-€ °1 <3^- 
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<144> S *V, ^tgS] ^Al^oll *l^£r JJL^7>^^-^1- ^1 ^O. , <gjL 

AliEflo^ ^ 3.7] oil c o>^^ O.^. ^i$f A]-^^. 7 >^^- ^ 
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[3^* 11 

#7l <S i^ilsL ^^.7>^l- ^*Hr <£JL7l-^ ^g-fr^; 

#71 ^BH o_^^Ei Wfl#S]^ ^-fr *M ^S.7>i2l- #71 <3lL*l*l i 

^# ^^Ml* °l-§-*>^ #71 <$SL7}^ ^^0_S.^-B\ #71 <2^L*1*1 

#71 <3iL*I*l £L£.^-B) tifl#E]^ f-H-tt #°<1 #^^7>i2l- #7l 5.^*1 

^^•51^ #3M17}^1- 7Kr*KE^ ^S]^ #5)-^7>i 7>^7l; ^ 

#71 ^S7V>i ^gH^J, #71 #5Ml7V>i ^g-fr^, ^ #71 <3£-3l*l ^^2] ^ 

* *lHsRr ^H-n-^^- £f5fb ^^.^i^l a]^. 

2] 

*fli*<HH, 

#71 <££-7}^ 7}^7l^ ( 

ZL A\o)6\) a> 7 ) o^^*] C_^_h E ^ Wl]#£)^ nf^sfTl] «fl*l 

sir tb ^ £3^; ^ 
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71 ^^.7}-^ ^■a-n-^-^S.-^El ^71 ^^Tr <£jL7>>i7} JULIE-Hf- # 7 ] $ 

^l^ofl yfl^S]^ 7}^-^ SW, 
A o V 7l *V #2] ^e^^: A>o]^- * ^Zj-*|]°] c^j4 ^-7] ^7^0) <g 0 ] s& 7 ] 

#7) ^^.7>i<Hl tMfll A oM 7><g^# **fl ^-71 gS.:^ ^ O.S. 

3] 

^l^H, 

^"71 ^-^-^7>i 7}^7)±=, 

ZL A\o)o)) Aj-7] oi^^^) ^EflO^fEi «H#5llfe ^A^M *B^>7fl Hfl^l 

ZL ^-71 <&£.*1*1 iejO^Ei Wfl#£l^ #<*i ^2]-^l7>^7> * S..2. ZL E)-^^ 

#7l <4S|-^7>^ ^-f^o.SjjLE-l a o V 7 ] <gS.^^l *Y$-Z\)7}^7} **L5.^ 
^7) ^#2] 3]^o\) Bfl^S]^ 7>#^ IMS] , 

^7) # ^2} A>o]^. Jr ^Z^S] <iu4 *M ^^7>>i^ IC] A o > 7l 
<Sii-*l*l -^^-S]^ A>sMl7>^S ^^5)^, 

A o V 7l A>2j.^7>^on ^-g-o] a o V 7 ] 7]-^BV# -f-sfl AV 7 ) ^JL^ ^1" O.^ 

^lfe" A]-2).^7^ S . ^S]^ <?^^1 Al^B^. 
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l^tt 4] 

^*Rr ^*fl if-*Hr <3S.*Ul Aj^Efl. 

[^^t 5] 

^7) -fSJ^ofl >g^S)Dl, ^Z^l* ^^Bfr ^*fl ^E-il- D] Ifsfe 

6] 
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[^t 1 * 7] 

ol-g-^H A o V 7l <25L7>>i ^fl^O^Ej aV 7 ) ^^L^^l ^JlS ^^71-^sq- ^7] 

*Y^A\7\^ ^^O^S.^] ^y) <£sL#7] iSjO^ ^>5}-^ 7Vil- ^4 7>^^ 

8] 

A cM i2 7>^^1^, 

A oM <^S.7>^ 7>^7l# ^-4^ *M <35.7^<4 >S-7l ^sMl^ 7>^7l# ^4*V #<*j 
^^^7>>il- -g-^A^fe -§-#71!- 5L^H=r *M Hfl#7>i -MHf^; 

A o V 7l o^}^ ^7l #<*| o.^^J^Ai ^^"«>o}. 

°1» *|#*Hr 1-7-1^^; 

A o V 7l #7-1 ^-a-^ ofl #7| ^7}^ ^-fr^ O.S.^-E-1 #7] 

3. tt$±= ^£7}iS ^-A>^>^ ^ll^-A>7l; g 

-tf-5Ml7>^3. £-a>^ >il2^>7l» i^sRr *}^. 

9] 
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[$^* 10] 

£5.31*1 
[^t 1 * 11] 

A oM *lll£-A}7}<4 ^7] X\)2^}7)±t 2: -§-4 -£-A> i^o] O^^U] Aj^Efl. 
[^T 1 * 12] 

13] 

*fl8%MH, 

A oM ^S7}i 7>^7lS -f^tt 3M ^5-7>i# -g-^Al 7]^ ^1^71; 
#7} AV^^7>i 7^711- -f-olftb *M ^L>5|-^7>i» -§-^71^ *fl2-g-^7l ; 
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^ ^7) A2^7)S. ^$\JL #7j *\}1^7)2\- ^7} ^2-§-^7ll- -f-I^ ^Z^lfe >5M x%t\ 
oflojEi^ ^^Ml* ^*Rr i^Rr ^^l*] 
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